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EG.  AMTRACr  fCoatBmio  an  ranraa  at*  H  iipaaaaaty  aod  Idaiulfr  hr  hloe*  maihar; 

This  report  cites  results  of  a  technical  investigation  as  to  the  dam's  ade¬ 
quacy.  The  inspection  emd  evaluation  of  the  dam  is  as  prescribed  by  the 
National  Dam  Inspection  Act,  Public  Law  92-367.  The  technical  investigation 
includes  visual  inspection,  review  of  available  design  and  construction  records, 
and  preliminary  structural  and  hydraulic  and  hydrologic  calculations,  as 
applicable.  An  assessment  of  the  dam's  general  condition  is  Included  in  the 
report . 
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Dear  Bovernor  Byrne: 

Inclosed  is  the  Phase  I  Inspection  Report  for  Mountain  Lake  Dam  in 
Morris  County,  New  Jersey  wtiich  has  been  prepared  under  authorization 
of  the  Dam  Inspection  Act,  Public  Law  92-367.  A  brief  assessment  of 
the  dam's  condition  is  given  in  the  front  of  the  report. 

Based  on  visual  inspection,  available  records,  calculations  and  P.^st 
operational  performance.  Mountain  Lake  Dam,  a  tiiyti  hazard  potential 
structure,  is  judged  to  be  in  fair  overall  condition.  The  spillway  is 
considered  seriously  inadequate  since  AO  percent  of  the  Pro  ab  e 

Maximum  Flood  (PMF)  would  overtop  the  dam.  The.  seriously  imdequate 
spillway  is  assessed  as  an  UNSAFE,  non-emergency  condition,  until  more 
detailed  studies  prove  otherwise  or  corrective  measures  are 
cofl^leted.  The  classification  of  UNSAFE  applied  to  a  dam  because  of  a 
seriously  inadequate  spillway  is  not  meant  to  indicate  tlie  sa^  degree 
of  emergency  as  would  be  associated  with  an  UNSAFE  classification 
applied  for  a  structural  deficiency.  It  does  mean,  however,  that 

based  on  an  initial  screening,  and  preliminary  computations ,  there 
appears  to  be  a  serious  deficiency  in  spillway  capacity  so  Uiat  i^  3 
severe  storm  were  to  occur,  overtopping  and  failure  of  the  dam  would 

take  place,  significantly  increasing  the  liazard  of  loss  or  life 

downstream  from  the  dam.  To  insure  adequacy  of  the  structure,  ic 
following  actions,  as  a  minimum,  are  recommcnijed: 

a.  The  spillway's  adequacy  should  be  determined  by  a  qualified 
professional  consultant  engaged  by  tlie  owner  using  more  sophisticated 
methods,  procedures,  and  studies  within  six  months  from  the  date  ot 
approval  of  this  report.  Any  remedial  measures  necessary  to  insure 
the  adequacy  of  the  spillway  and  to  prevent  overtopping  should  be 
initiated  within  calendar  year  1980.  In  ttie  interim,  a  detailed 
emergency  operation  plan  and  warning  system  should  be  promp  y 
developed.  Also,  during  periods  of  unusually  heavy  precipitation, 
around  the  clock  surveillance  should  be  provided. 


N/V’l  N-1) 

HouMMble  Ureint.in  I  .  Hyri\e 


h.  Within  six  miKiths  from  ttu?  date  of  aiprovvil  of  this  report, 
enijioee”iiu)  studies  and  analyses  siuiuld  t)e  performed  to: 

(1)  Investiiiate  ttv  seepages  at  Ihc  downstream  toe  anti  deslijn 
appropriate  remedial  measures. 

(2)  Spi'cify  and  supervise  procedures  t Dr  removing  trees  and 
brush  from  the  downstream  slope  of  ttie  d.im  and  for  a  distance 
downstream  of  the  toe  .d  the  dam. 

(5)  Desibin  repairs  for  the  deteriorated  concrete  on  the 
upstream  face  of  the  u.im  and  in  the  corewall  and  sfiillway  structure. 

(/»)  Design  repairs  for  the  erosion  on  ttx'  downstream  slope  of 
the  dam  and  appropriate  slope  protection. 

(5)  Inspect  Liv  contact  between  the  downstream  face  and  the 
east  abutment  after  the  reimwal  of  oebris. 

(6)  Design  acieiiuate  means  to  tlrain  tlie  reservoir  in  case  of 
emergency . 

Resulting  remedial  measures  should  he  initiated  within  calendar  year 
1R80. 


c.  The  following  remedial  actions  sliould  he  com(.)leted  within 
three  months  from  ttie  ilate  of  approval  of  this  report: 

(1)  Initiate  a  program  to  check  the  condition  of  the  dam 
periodically  and  monitor  the  seepage  utitil  remedial  measures  are 
effected. 

(2)  Repair  the  rusted  spillway  gate  and  gate  slides.  The 
gate  operating  mech.mism  should  be  lubricated  and  operated 
periodically  to  ensure  continued  finctioning. 

d.  The  following  remedial  actions  should  be  completed  within  six 
months  from  the  date  of  approval  of  this  report: 

(1)  Initiate  a  program  to  control  trespassing  on  the  dam. 

(2)  Clear  trees  and  brush  on  either  side  of  ttie  downstream 
channel  to  facilitate  identification  of  seepage  problems. 

e.  Within  one  year  from  the  dace  of  approval  of  this  report, 
initiate  a  program  to  make  a  com(.irehensive  technical  inspection  of  the 
dam  once  every  two  years. 


N>\f’L  N-Ll 

Homr.ible  Brenilan  T.  Byrne 

A  copy  of  the  report  is  being  furnished  to  Mr.  Dirk  C.  Hofinan,  New 
Jersey  Departini.*nt  of  tfivironmcfital  Protection,  the  designated  State 
Office  contact  for  this  program.  Within  five  days  of  tlie  date  of  this 
ietter,  a  copy  will  also  be  sent  to  Congressman  James  A.  Courter  of 
ttie  Thirteenth  District.  Under  the  provision  of  ttie  Freedom  of 
Information  Act,  the  inspection  report  will  be  subject  to  release  by 
this  office,  uixm  nxiuesl,  five  days  after  the  date  of  this  letter. 

Additional  copies  of  this  report  may  be  obtained  from  the  National 
Technical  Information  Services  (NTIS),  Springfield,  Virginia  22161  at 
a  reasonable  cost.  Please  allow  four  to  six  weeks  from  the  date  of 
this  letter  for  NTIS  to  have  copies  of  the  report  available. 

An  important  aspect  of  the  Dam  Safety  Program  will  be  the 
ioplementation  of  tlie  recommendations  made  as  a  result  of  tlie 
inspection.  We  accordiiigly  request  that  we  be  advised  of  proposed 
actions  taken  by  the  State  to  inplement  our  recommendations. 


Sincerely , 


JAMES  G.  TON 

Colonel,  Corps  of  Engineers 
District  Engineer 


i  Incl 
As  stated 


Copies  furnished: 

Mr.  Dirk  C.  Hofman,  P.E.,  Deputy  Director 

Division  of  Water  Resources 

N.J.  Dept,  of  Environmental  Protection 

P.O.  Box  CN029 

Trenton,  NJ  0A623 

Mr.  John  O'Dowd,  Acting  Chief 
Bureau  of  Flood  Plain  Management 
Division  of  Water  Resources 
N.J.  Dept,  of  Environmental  Protection 
P.O.  Box  CN029 
Trenton,  NJ  0B625 
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MIUNIAIN  LAKL  dam  (NXO^BA) 


CURPS  OF  DNLHNIKK^  ASSLSbMLNT  UF  GENDKAL  CONDITIONb 

This  dam  was  inspected  un  17  May  1979  by  Anderson-Nichols  and  Company, 
Inc.  under  contract  to  Liie  btate  of  New  Jersey.  Ihe  State,  under 
igreeme^nt  witti  the  U.').  Army  Engineer  District,  Pniladelphia,  had  this 
inspection  perturtiied  in  accurdance  witti  ttie  National  Dam  Inspection 
Act,  Public  Law  92-3'./. 

Mountain  Lake  Dam,  a  tiiyh  hazard  potential  structure,  is  judged  to  be 
in  fair  overall  condition.  The  spillway  is  cunsidered  seriously 
inadequate  since  4A  percent  of  the  Probable  Maximum  Flood  (PMF)  would 
overtop  the  dam.  Ttie  seriously  inadequate  spillway  is  assessed  as  an 
UNSAFE,  non-emergency  cotiuition,  until  more  detailed  studies  prove 
otherwise  or  corrective  mea'  ores  are  completed.  The  classification  of 
UNSAFE  applied  to  a  dam  because  of  a  seriously  in;adequate  spillway  is 
not  meant  to  indicate  the  same  degree  of  eimirgency  as  would  De 
associated  with  an  UNiviFE  c Lass i f icat  io  i  applied  for  a  structural 
deficiency.  It  does  mean,  tiowever,  that  ojsed  on  an  initial 
screening,  and  preliminary  computations,  there  appears  tc  be  a  serious 
deficiency  in  spillway  capacity  so  that  if  a  severe  storm  were  to 
occur,  overtopping  and  failure  of  the  dam  would  take  place, 
significantly  increasing  the  hazard  of  loss  of  life  downstream  from 
the  dam.  To  insure  adequacy  of  the  structure,  the  following  actions, 
as  a  minimum,  are  recommended: 

a.  The  spillway's  adequacy  should  be  determined  by  a  qualified 
professional  consultant  engaged  by  tne  owtier  using  more  sophisticated 
melfxjds,  procedures,  and  studies  within  six  months  from  the  date  of 
approval  of  this  report.  Any  remedial  measures  necessary  to  insure 
the  adequacy  of  the  spillway  and  to  prevent  overtopping  should  be 
initiated  within  calendar  year  i960.  In  the  interim,  a  detailed 
emergency  operation  plan  and  warning  system  should  be  promptly 
developed.  Also,  during  periods  of  unusually  heavy  precipitation, 
around  the  clock  surveillance  should  be  provided. 

D.  within  six  months  from  the  date  of  approval  of  this  report, 
engineering  studies  and  analyses  should  be  performed  to: 

(1)  Investigate  the  seepages  at  the  downstream  toe  and  design 
appropriate  remedial  measures. 

(2)  Specify  and  supervise  procedures  for  removing  trees  and 
orush  from  the  downsLre.tm  slope  of  the  uam  and  for  a  distance 
downstream  of  the  toe  of  the  dam. 

(3)  Design  repairs  for  the  deteriorated  concrete  on  the 
upstream  face  of  the  dam  and  in  the  corewall  and  spillway  structure. 


for  ttv  f’rot.ion  on  Mh’  oownstreom  slope  of 
the  ki.im  oiiil  vj(>pri)pi' i.it  ('  .lope  prolet't  ion, 

In.pi'it  the  OiMitoet  l>et«eeo  t'H*  oowjv'.t ream  foee  anp  tlie 
ea  .l  ohuluH'ot  .itter  me  lemoxol  of  ouu'is. 

U')  i'e-.i.jn  oieiu.ite  mivin'-  to  oriin  ttie  reservoir  in  e.ise  of 
t'nvr.H  IK'\  . 

ilesullinii  reiiv'.liol  meosuri's  ■.IkuiIP  oe  initial-'o  wilhin  caleniiar  year 

P>80. 

0.  The  folli'win  i  reuxnlial  aet  Lons  stxxilil  he  connileteo  wittiin 
tiiree  nxinths  from  the  laie  ol  a^iprov.il  of  IMis  reporl: 

Cl)  Initiate  a  program  to  eheek  tht'  ei'nJit  iiin  of  ttie  Pam 
'.vriouie.il  1 V  .mi  numiior  the  si't'p.ipe  iini »  1  icnx’Pial  .neasuri’s  are 
■'ffecteP. 

yj)  Pep.iir  the  rosteP  spilNav  p.ite  .inP  pate  sliPes.  Tlie 
pate  operatinp  iin’cnanism  shoulP  l>e  iul>r  ie.iteil  anp  operatep 
perioPieally  to  ensure  cent inoeP  funetioninp. 

p.  Hie  folioxinp  remePial  actions  stxiulo  ht'  conv'ieteP  xirthin  six 
m..xiths  from  ttx'  P.ite  ol  approval  of  this  reixu't: 

Cl)  Initiate  .i  propram  to  control  iiespassinp  on  the  oam. 

(J)  Clear  trees  anP  hrosh  on  either  s  iPe  of  tfx’  Pownstream 
cfiannel  to  faciiit-ite  iaenl if  iv'at  ion  of  seepape  probU'ms. 

e.  imithin  one  year  from  ttv  Pate  of  approval  of  this  report, 
initiate  a  propram  to  nxiive  a  coinyirelx'nsivt’  tiicnnical  inspection  of  the 
Pam  once  every  two  years. 


_»  XX  ,  IV  Mil 

Colonel,  Corps  of  engineers 
Distriet  engineer 
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DEPARTMENT  OF  THE  ARMY 

PMILADetPMt*  DISTRICT.  CORPS  OP  ENOINEtRS 

CUSTOM  Huuse-2o  a  chestnut  streets 

PHILADELPHIA  PENNSYLVANIA  l8tO« 


Honorable  Brendan  T.  Byrno  1  3  SEP  1979 

Governor  of  New  Jersey 
Trenton,  NJ  08621 


Dear  Governor  Byrne: 

This  is  in  reference  to  our  ongoing  National  Program  for  Inspection  of 
Non~Federal  Dams  within  the  State  of  New  Jersey.  Mountain  Lake  Dam 
(Federal  I.D.  No.  NJ00284),  a  high  hatard  potential  structure  has 
recently  been  inspected.  The  dam  is  owiied  by  the  Borough  of  Mountain 
Lakes  and  is  located  on  Troy  Brook  in  Mountain  Lakes. 

Using  Corps  of  Engineers  screening  criteria,  it  has  been  determined 
that  the  dam's  spillway  is  seriously  inadequate  since  approximately  48 
percent  of  the  Probable  Maximum  Flood  would  overtop  the  dam.  The 
seriously  inadequate  spillway  is  assessed  as  an  UNSAFE,  non-emergency 
condition,  until  more  detailed  studies  prove  otherwise,  or  corrective 
measures  are  completed.  The  classification  of  UNSAFE  applied  to  a  dan 
because  of  a  seriously  inadequate  spillway  is  not  meant  to  indicate 
the  same  degree  of  emergency  as  would  be  associated  with  an  UNSAFE 
unclassification  applied  for  a  structural  deficiency.  It  does  mean, 
however,  that  based  on  an  initial  screening  and  preliminary 
computations,  there  appears  to  be  a  serious  deficiency  in  spillway 
capacity  so  that  if  a  severe  storm  were  to  occur,  overtopping  and 
failure  of  the  dam  could  take  place,  significantly  increasing  the 
haz.ird  potential  to  loss  of  life  downstream  from  the  dam.  As  a  result 
of  this  UNSAFE  determination,  it  is  recommended  that  the  dam's  owner 
take  the  following  measures  within  30  days  of  the  date  of  this  letter: 

a.  Engage  the  services  of  a  qualified  professional  consultant  to 
more  accurately  determine  the  spillway  adequacy  by  using  more  detailed 
and  sophisticated  hydrologic  and  hydraulic  analyses,  and  to  recoasMnd 
any  remedial  measures  required  to  prevent  overtopping  of  the  diun. 


NAPEN-D 

Honorable  Brendan  T.  Byrne 

b.  In  Che  interim,  a  detailed  emergency  operation  plan  and 
downstream  warning  system  should  be  developed.  Also,  round-the-clock 
surveillance  should  be  provided  during  periods  of  unusally  heavy 
precipitation. 

A  final  report  on  this  Phase  I  Inspection  will  be  forwarded  Co  you 
within  two  months. 


Sincerely, 


TON 

Corps  of  Engineers 
Engineer 


Copies  Furnished: 

Dirk  C.  Hofman,  AcCg.  Deputy  Director 
Division  of  Water  Resources 
N.J.  Dept,  of  Environmental  Protection 
P.O.  Box  CN029 
Trenton,  NJ  08625 

John  O'Dowd,  Acting  Chief 

Bureau  of  Flood  Plain  Management 

Division  of  Water  Resources 

N.J.  Dept,  of  Environmental  Protection 

P.O.  Box  CN029 

Trenton,  NJ  08625 
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PHASE  I  INSPECTION  REPORT 
NATIONAL  DAM  SAFETY  PROGRAM 


Name  of  Dam: 

ID  Number: 

State  Located: 
County  Located: 
Stream: 

River  Basin: 

Date  of  Inspection: 


Mountain  Lake  Dam 

NJ002e4 

New  Jersey 

Morris 

Troy  Brook 

Passaic 

May  17,  1979 


ASSESSMENT  OF  GENERAL  CONDITIONS 

Mountain  Lake  Dam  is  an  old  dam  of  undetermined  age  and  is 
in  fair  overall  condition.  It  is  intermediate  in  size  and 
is  classified  as  High  Hazard.  A  seepage  estimated  as  10- 
15  gpm  was  observed  at  the  toe  of  the  dam.  Trees  up  to  18 
inches  in  diameter  are  growing  on  the  downstream  slope  of 
the  dam.  Extensive  evidence  of  trespassing  and  erosion 
was  observed  on  the  downstream  slope  of  the  embankment.  The 
top  of  the  concrete  core  wall,  which  is  visible  on  the 
crest  of  c.he  dam,  has  numerous  surface  cracks  and  spalled 
areas.  The  concrete  facing  on  the  upstream  slope  of  the 
dam  has  cracks,  some  of  which  are  open.  Some  cracks  have 
been  patched.  The  wingwalls  of  the  concrete  spillway 
structure  exhibit  numerous  areas  of  spalling,  cracking  and 
erosion.  There  are  two  cracks  in  the  concrete  deck  over 
the  spillway  structure.  The  steel  gate  is  severely  corroded 
on  the  surface.  There  is  surface  rust  on  the  rest  of  the 
operating  mechanism. 

The  Wildwood  Lake  Dam  and  Spillway,  and  the  spillway  of 
Mountain  Lake  are  capable  of  passing  47  percent  of  the 
PMF  without  causing  the  Mountain  Lake  Dam  to  overtop.  Dam 
failure  resulting  from  overtopping  would  significantly 
increase  the  hazard  to  loss  of  life  downstream  over  the  non¬ 
failure  condition.  Thus  the  spillway  is  judged  to  be 
seriously  inadequate. 

It  is  recommended  that  the  owner  retain  the  services  of 
a  professional  engineer,  qualified  in  the  design  and  inspec¬ 
tion  of  dams,  to  accomplish  the  following  tasks  within  the 
specified  time  frames.  Starting  very  soon:  investigate 
the  seepages  at  the  downstream  toe  and  design  and  imple¬ 
ment  appropriate  remedial  measures;  specify  and  supervise 
procedures  for  removing  trees,  their  root  systems  and  brush 
from  the  downstream  slope  of  the  dam  and  for  a  distance 
downstream  of  the  toe  of  the  dam;  and  conduct  additional 
detailed  hydrologic  and  hydraulic  analysis  of  the  Mountain 
and  Wildwood  Lake  watersheds,  reservoirs,  connector  channel. 


dams  and  spillways  to  determine  the  need  for  and  type  of 
mitigating  measures  required  to  provide  for  safe  passage 
of  high  discharges.  Starting  in  the  near  future;  design 
and  implement  repairs  for  the  deteriorated  concrete  on 
the  upstream  face  of  the  dam  and  in  the  corewall  and  spill¬ 
way  structure;  repair  the  erosion  on  the  downstream  slope 
of  the  dam  and  provide  appropriate  slope  protection;  and 
inspect  the  contact  between  the  downstream  face  of  the 
embankment  and  the  left  abutment  after  the  debris  that 
has  been  dumped  there  is  cleared  away.  In  the  future, 
design  and  install  adequate  means  to  drain  the  reservoir 
in  case  of  emergency.  It  is  further  recommended  that  the 
owner  undertake  the  following  as  a  part  of  operating  and 
maintenance  procedures.  Starting  very  soon,  check  the 
condition  of  the  dam  periodically  and  monitor  the  seepage 
until  remedial  measures  are  effected.  Starting  soon, 
control  trespassing  on  the  dam,  and  clear  trees  and  brush 
on  either  side  of  the  downstream  channel  for  a  distance 
downstream  of  the  dam  to  allow  for  identification  of  seep¬ 
age  problems.  In  the  future,  engage  a  professional  engineer, 
qualified  in  the  design  and  inspection  of  dams,  to  make  a 
comprehensive  technical  inspection  of  the  dam  once  every 
two  years.  In  the  near  future,  establish  a  surveillance 
program  for  use  during  and  immediately  following  periods 
of  heavy  rainfall,  and  also  a  warning  program  to  follow 
in  case  of  floodflow  conditions  or  imminent  dam  failure. 


Warren  A.  Guinan,  P.E. 

Project  Manager 

New  Jersey  No.  16848 
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PREFACE 


This  report  is  prepared  under  guidance  contained  in  the 
Reconunended  Guidelines  for  Safety  Inspection  of  Dams, 
for  Phase  I  Investigations.  Copies  of  these  guidelines 
may  be  obtained  from  the  Office  of  Chief  of  Engineers, 
Washington,  D.C.  20314.  The  purpose  of  a  Phase  I 
Investigation  is  to  identify  expeditiously  those  dams 
which  may  pose  hazards  to  human  life  or  property.  The 
assessment  of  the  general  condition  of  the  dam  is  based 
upon  available  data  and  visual  inspections.  Detailed 
investigation,  and  analyses  involving  topographic 
mapping,  subsurface  investigations,  testing,  and  detailed 
computational  evaluations  are  beyond  the  scope  of  a 
Phase  I  investigation;  however,  the  investigation  is 
intended  to  identify  any  need  for  such  studies. 

In  review  this  report,  it  should  be  realized  that  the 
reported  condition  of  the  dam  is  based  on  observations  of 
field  conditions  at  the  time  of  inspection  along  with  data 
available  to  the  inspection  team.  It  is  important  to  note 
that  the  condition  of  a  dam  depends  on  numerous  and  con¬ 
stantly  changing  internal  and  external  conditions,  and  is 
evolutionary  in  nature.  It  would  be  incorrect  to  assume 
that  the  present  condition  of  the  dam  will  continue  to 
represent  the  condition  of  the  dam  at  some  point  in  the 
future.  Only  through  continued  care  and  inspection  can 
there  be  any  chance  that  unsafe  conditions  be  detected. 

Phase  I  inspections  are  not  intended  to  provide  detailed 
hydrologic  and  hydraulic  analyses.  In  accordance  with  the 
established  Guidelines,  the  Spillway  Test  Flood  is  based 
on  the  estimated  "Probable  Maximum  Flood"  for  the  region 
(greatest  reasonably  possible  storm  runoff) ,  or  fractions 
thereof.  The  test  flood  provides  a  measure  of  relative 
spillway  capacity  and  serves  as  an  aid  in  determining  the 
need  for  more  detailed  hydrologic  and  hydraulic  studies, 
considering  the  size  of  the  dam,  its  general  condition  and 
the  downstream  damage  potential. 


PHASE  I  INSPECTION  REPORT 
NATIONAL  DAM  SAFETY  INSPECTION  PROGRAM 
MOUNTAIN  LAKE  DAM 
U.S.  #NJ00284 

SECTION  I 

PROJECT  INFORMATION 


1.1  General 


a.  Authority.  Authority  to  perforin  the  Phase  I  Safety 
Inspection  of  Mountain  Lake  Dam  was  received  from  the  State 
of  New  Jersey,  Department  of  Environmental  Protection,  Divi¬ 
sion  of  Water  Resources  by  letter  dated  4  April  1979  under 
Contract  NO.  FPM-39  dated  28  June  1978.  This  Authority  was 
given  pursuant  to  the  National  Dam  Inspection  Act,  Public  Law 
92-367  and  the  U.S.  Army  Engineers  District,  Philadelphia. 

The  inspection  discussed  herein  was  performed  by  Anderson- 
Nichols  &  Company,  Inc.  on  17  May  1979. 

b.  Purpose.  The  purpose  of  the  Phase  I  Investigation 
is  to  develop  an  assessment  of  the  general  conditions  with 
respect  to  the  safety  of  Mountain  Lake  Dam  and  appurtenances 
based  upon  available  data  and  visual  inspection,  and  deter¬ 
mine  any  need  for  emergency  measures  and  conclude  if  additional 
studies,  investigations  and  analyses  are  necessary  and  warranted. 

1. 2  Project  Description 

a.  Description  of  Dam  and  Appurtenances.  Mountain  Lake 
Dam  is  an  old  (construction  date  unknown)  earthfill  dam,  which 
is  approximately  100  feet  long,  has  a  structural  height  of 
12.3  feet  and  a  hydraulic  height  of  12.0  feet.  The  topwidth 
of  the  dam  is  approximately  13  feet.  The  upstream  face  is  paved 
with  concrete  and  has  a  3H:1V  slope.  The  dam  has  a  concrete 
core  wall  2  feet  thick.  The  downstream  face  slopes  at  2H:1V. 

A  concrete  spillway  structure  is  located  at  the  center  of  the 
dam.  Concrete  spillway  abutments,  2-feet  thick,  define  the 
3. 3- foot  wide  spillway  opening  through  the  dam.  The  top  of  the 
spillway  structure  is  covered  with  a  concrete  deck.  The  up¬ 
stream  opening  is  limited  by  wood  stoplogs  (3  inches  thick)  to 
a  size  of  3.3-foot  x  2.6-foot.  Immediately  downstream  of  the 
stoplogs,  flow  is  discharged  through  an  opening  controlled  by  a 
steel  gate  and  into  a  3. 3- foot  wide  by  3. 2- foot  high,  5-foot 
long  concrete  box  which  discharges  between  the  spillway  abut¬ 
ments  at  an  elevation  approximately  halfway  between  the  dam 
crest  and  toe.  The  mechanical  operating  mechanism  for  the  steel 
gate  is  on  the  top  of  the  spillway  structure.  At  the  northeast 
end  of  Mountain  Lake  a  connector  channel  leads  to  Wildwood  Lake. 


The  channel  is  well  defined,  approximately  20  feet  wide  and  is 
spanned  by  3  bridges.  The  gradient  of  the  channel  is  flat,  or 
nearly  flat,  and  allows  for  free  flow  of  water  between  the  two 
lakes.  Wildwood  Lake  is  impounded  by  a  836-foot  long  by  7-  to 
12-  foot  high  dam.  The  dam  crest  is  0.8  foot  below  the  crest  of 
Mountain  Lake  Dam.  The  spillway  of  Wildwood  Lake  Dam  consists 
of  a  concrete  structure  with  a  3.3-foot  wide  opening.  The 
water  level  is  controlled  by  stoplogs,  which  at  the  time  of 
measurement  limited  the  spillway  opening  to  3.3  feet  wide  by 
1.9  feet  high.  Downstream  of  the  stoplogs,  flow  passes  beneath 
a  steel  gate  and  into  a  conduit  of  undetermined  size  which  leads 
beneath  a  road.  The  outlet  of  the  culvert  could  not  be  located. 

The  watershed  above  these  two  lakes  is  gently  sloping  and  fully 
developed  as  a  residential  area.  Three  tandem  impoundments, 
Birchwood  Lake,  Crystal  Lake  and  Sunset  Lake  occupy  the  upper 
portion  of  the  drainage  area.  Sunset  Lake  drains  into  Mountain 
Lake  through  a  small  channel,  approximately  1500'  long. 

b.  Location.  The  dam  is  located  in  the  Borough  of  Mountain 
Lakes,  Morris  County,  New  Jersey,  on  Troy  Brook.  It  has  coordi¬ 
nates  north  latitude  40°  53.0'  and  west  longitute  74°  26.8'.  A 
location  map  is  shown  in  Figure  1. 

c.  Size  Classification.  Mountain  Lake  Dam  is  classified 
as  being  intermediate  in  size,  as  defined  in  the  Recommended 
Guidelines  for  Safety  Inspection  of  Dams,  on  the  basis  of  its 
storage  volume  at  the  dam  crest  of  1154  acre-feet  which  is  less 
than  50,000  acre-feet,  but  more  than  1000  acre-feet,  and  its 
structural  height  is  12.3  feet  which  is  less  than  40  feet. 

d.  Hazard  Classification.  Visual  inspection  of  the  area 
downstream  of  the  dam  showed  that  a  failure  of  Mountain  Lake  Dam 
could  cause  excessive  property  damage  to  two  houses  with  an 
estimated  population  of  8  persons,  located  approximately  500 
feet  downstream  of  the  dam.  The  houses  are  adjacent  to  a  road 
culvert  for  the  discharge  channel  and  have  first  floor  elevations 
about  4  feet  above  the  channel  invert.  The  culvert  is  3  feet 
high  by  7  feet  wide  by  36  feet  long  and  would  likely  be  washed 
out  should  the  dam  fail.  The  steeply  sloping  and  relatively 
narrow  discharge  channel  would  clearly  cause  a  high  hazard  to 
loss  of  life  from  large  flows  downstream  of  the  dam.  Mountain 
Lake  Dam  is  thus  classified  as  High  Hazard.  Furthermore,  Moun¬ 
tain  Lake  controls  flow  from  Wildwood  Lake.  Vlildwood  Lake  Dam 

is  lower  (0.8  feet)  than  Mountain  Lake  Dam;  therefore,  it  would 
overtop  before  Mountain  Lake  Dam.  A  grade  school  building  is 
located  about  200  feet  downstream  of  Wildwood  Lake  Dam  directly 
in  the  path  of  the  water  should  Wildwood  Lake  Dam  overtop. 

e.  Ownership,  ^k^untain  Lake  Dam  is  owned  by  the  Borough 
of  Mountain  Lakes.  Mr.  Carl  Danser,  Superintendent  of  Public 
Works  (334-3131)  was  contacted  for  information. 
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f.  Purpose  of  Dam.  The  reservoir  is  the  focal  point  for 
substantial  residential  development  and  is  extensively  used  for 
recreation. 

g.  Design  and  Construction  History.  No  plans,  hydraulic 
or  hydrologic  data  for  the  original  construction  were  disclosed. 

h.  Normal  Operational  Procedures.  No  formal  operational 
procedures  were  disclosed. 

1. 3  Pertinent  Data 

a.  Drainage  Areas  -  1.27  square  miles  (includes  V'Jildwood 
Lake) 

b.  Discharge  at  Damsite  -  cfs 
Maximum  flood  at  dam  site  -  unknown 

Gated  spillway  capacity  at  normal  pool  elevation 
With  stoplogs  in  place  (as  during  inspection) 
Mountain  Lake  -  +  1.0 
Wildwood  Lake  -  0 
With  stoplogs  removed 
Mountain  Lake  -  114 
Wildwood  Lake  -  unknown 

Gated  spillway  capacity  at  top  of  Mountain  Lake  Dam 
With  stoplogs  in  place  (as  during  inspection) 
Mountain  Lake  -  57 
Wildwood  Lake  -  28  (estimated) 

With  stoplogs  removed 

Mountain  Lake  -  163  (concrete  conduit  controls) 
Wildwood  Lake  -  unknown 

Gated  spillway  capacity  at  top  of  Wildwood  Lake  Dam 
With  stoplogs  in  place  (as  during  inspection) 
Mountain  Lake  -  35 


VJildwood  Lake  -  28 


Discharge  over  Wildwood  Dam  crest  at  Mountain  Lake  -  dam 
crest  elevation  -  2146 

Total  discharge  capacity  at  crest  of  Mountain  Lake  Dam  - 
(With  stoplogs  in  place)  -  2230 

c.  Elevation  (ft.  above  MSL) 

Top  Dam  -  Mountain  Lake  -  492.3 
-  Wildwood  Lake  -  491.5 
Maximum  pool  -  design  surcharge  (PMF)  -  493.2 
Recreation  pool  (during  inspection)  -  489.6 
Spillway  crest  (gated)  >  489.4  (stoplogs) 

Streambed  at  centerline  of  dam-  480.0 
Maximum  tailwater  (estimated)  -  483 

d.  Reservoir 

Length  of  maximum  pool  -  3070  feet 
Length  of  recreation  pool  -  3000  feet 

e.  Storage  (acre-feet)  includes  Wildwood  Lake 
Recreation  pool  -  899 

Design  surcharge  (PMF)  1269 
Top  of  dam  -  1154 

f.  Reservoir  Surface  (acres)  includes  Wildwood  Lake 
Top  dam  -  92.1 

Recreation  pool  -  91.3 
Spillway  crest  -  91.3 

g.  Dam 

Type  -  earthfill  with  concrete  core 
Length  -  100  feet 
Height  -  hydraulic  -  12.0  feet 
-  structural  -  12.3  feet 


4 


Top  width  -  13  feet 

Side  Slopes  -  upstream  3H:1V 


-  downstream  2H;1V 
Zoning  -  unknown 

Impervious  core  -  concrete  2  feet  thick 

Cutoff  -  unknown 

Grout  curtain  -  unknown 

Spillway 

Type  -  stoplog 

Length  of  weir  -  3.3  feet 

Crest  elevation  -  489.4  feet  above  MSL  (with  stoplogs 
in  place  as  during  inspection) 

Gates  -  steel  gate  regulates  opening  3.2  x  3.3  feet 
U/S  Channel  -  Mountain  Lake 
D/S  Channel  -  Troy  Brook 


SECTION  2 
ENGINEERING  DATA 


2. 1  Design 

No  original  engineering  design  data  or  plans  were  disclosed. 


2. 2  Construction 

No  original  construction  data  were  disclosed. 


2. 3  Operation 

No  engineering  operational  data  were  disclosed. 


2.4  Evaluation 


a.  Availability.  A  search  of  New  Jersey  Department  of 
Environmental  Protection  files  and  contact  with  community 
officials  revealed  no  recorded  information. 

b.  Adequacy .  Because  no  recorded  information  was 
disclosed,  the  evaluation  of  this  dam  was  based  solely  on 
visual  observations. 
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SECTION  3 
VISUAL  INSPECTION 


3. 1  Findings 

a.  Dam.  Seepage  is  discharging  at  10-15  gpm  near  the 
downstream  toe  of  the  dam  between  the  discharge  channel  and 
the  east  (left)  abutment  and  between  the  discharge  channel 
and  the  west  abutment.  Trees  up  to  18  inches  in  diameter  are 
growing  on  the  downstream  slope  of  the  dam  and  in  the  area 
immediately  downstream  of  the  dam.  There  is  extensive  tres¬ 
passing  and  erosion  on  the  downstream  slope,  particularly  on 
the  east  side  of  the  concrete  spillway  structure.  Debris 
(mostly  leaves  and  grass)  has  been  dumped  on  the  contact 
between  the  downstream  slope  and  the  west  abutment.  The  top 
of  the  concrete  core  wall  which  is  visible  on  the  crest  of 
the  dam  has  numerous  surface  crac)cs  and  spalled  areas.  The 
concrete  facing  on  the  upstream  slope  of  the  dam  has  numerous 
crac)cs,  some  of  which  are  open  and  some  of  which  are  patched. 

b.  Appurtenant  Structures.  The  wing  walls  of  the 
concrete  spillway  structure  exhibit  numerous  areas  of  spalling 
and  erosion,  minor  crac)cing  with  efflorescence,  and  some 
erosion  of  the  concrete  at  cold  joints.  The  interior  faces 

of  the  walls  are  spalled  about  one  inch  deep  where  they  are 
in  contact  with  the  water.  There  is  surface  rusting  of  the 
steel  gate  slides  and  operating  mechanism.  The  one-half  inch 
thick  gate  itself  is  severely  corroded  on  the  surface.  The 
gate  was  not  operated  during  inspection  but  appeared  to  be  in 
operable  condition. 

c.  Reservoir  Area.  The  watershed  above  the  lake  is 
gently  sloping  and  heavily  built  up  with  homes.  There  are 
many  homes  on  the  shore  of  the  lake.  No  evidence  of  signifi¬ 
cant  sedimentation  was  observed.  Three  tandem  impoundments, 
Brichwood  Lake,  Crystal  Lake  and  Sunset  Lake  occupy  the  upper 
watershed. 

d.  Downs trecun  Channel.  Trees  and  brush  are  growing  on 
the  banks  of  the  downstream  channel.  A  residential  street 
with  a  3-foot  high  by  7-foot  wide  culvert,  crosses  the  channel 
approximately  500  feet  downstream  of  the  dam.  The  channel  and 
valley  are  steep  and  narrow. 
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SECTION  4 

OPERATIONAL  PROCEDURES 


4 . 1  Procedures 

No  formal  operating  procedures  were  disclosed. 


4 • 2  Maintenance  of  Dam 

No  formal  maintenance  procedures  for  the  dam  were  disclosed 


^  Maintenance  of  Operating  Facilities 

procedures  for  the  operating  facilities 


4. 4  Warning  System 

No  description  of  any  warning  system  was  disclosed. 


^  Evaluation  of  Operational  Adequacy 


Because  of  the  lack  of  operation  and  maintenance 
the  remedial  measures  described  in  Section  72c 
implemented  as  prescribed. 


procedures 
should  be 
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SECTION  5 

HYDROLOGIC/HYDRAULIC 


5 . 1  Evaluation  of  Features 

a.  Design  Data.  No  hydrologic  or  hydraulic  design 
data  were  disclosed. 

b.  Experience  Data.  No  experience  data  were  disclosed. 

c.  Visual  Observation.  No  visible  evidence  of  dcunage 
to  the  structure  caused  by  overtopping  was  observed.  There 
was  rust-stained  standing  water  near  the  downstream  toe  between 
spillway  and  west  abutment.  On  the  east  side  of  the  spillway, 
at  the  toe,  clear  water  was  discharging  at  an  estimated  10-15 
gpm.  At  the  time  of  inspection  about  1.0  cfs  of  water  was 
flowing  over  the  stoplogs. 

d.  Overtopping  Potential.  The  hydraulic/hydrologic 
evaluation  for  Mountain  Lake  is  based  on  a  Spillway  Design 
Flood  (SDF)  equal  to  the  Probable  Maximum  Flood  (PMF)  in 
accordance  with  the  test  flood  given  in  the  evaluation  guide¬ 
lines,  for  dams  classified  as  high  hazard  and  intermediate  in 
size.  The  PMF  has  been  determined  by  application  of  the  SCS 
dimensionless  unit  hydrograph  procedure  to  a  6-hour  PMP  storm 
of  25.5  inches.  Mountain  Lake  and  Wildwood  Lake  were  treated 
as  one  reservoir  to  develop  the  storage-discharge  relationship. 
The  inflow  hydrograph  from  the  intermediate  drainage  area 

was  added  to  routed  outflow  from  Crystal  Lake  to  develop  the 
total  inflow  hydrograph.  Hydrologic  computations  are  given  in 
Appendix  3.  The  routed  PMF  peak  discharge  for  the  subject 
watershed  is  7,188  cfs.  Of  this  drainage,  approximately  590 
cfs  passes  through  the  spillway  and  over  the  Mountain  Lake  Dam. 
The  remaining  6600  cfs  passes  through  and  over  Wildwood  Lake 
Dam. 

The  minimum  elevation  of  Mountain  Lake  Dam  allows  2.9  feet  of 
depth  above  the  stoplogs  before  overtopping  begins.  Under  this 
head  the  spillway  capacity  of  Mountain  Lake  is  5.7  cfs.  Under 
this  same  head  the  Wildwood  Lake  Dam  is  discharging  approxi¬ 
mately  2175  cfs,  almost  all  of  it  over  the  crest  of  this 
earthen  dam. 

Assuming  that  Wildwood  Lake  Dam  will  not  fail,  routing  calcula¬ 
tions  indicate  that  Mountain  Lake  Dam  will  be  overtopped  for 
almost  2  hours  to  a  maximum  depth  of  0.9  feet  under  PMF  condi¬ 
tions.  It  is  estimated  that  the  Wildwood  Spillway  and  Dam, 
and  the  Mountain  Lake  Spillway  can  pass  approximately  47%  of 


the  PMF  without  causing  Mountain  Lake  Dam  to  overtop. 
Because  the  dam  is  high  hazard,  cannot  pass  50  percent 
of  the  PMF  without  overtopping  and  failure,  and  the  hazard 
to  loss  of  life  downstream  would  be  significantly  increased 
with  overtopping  failure,  the  spillway  of  Mountain  Lake  Dam 
is  judged  to  be  seriously  inadequate. 
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SECTION  6 

STRUCTURAL  STABILITY 


6 . 1  Evaluation  of  Structural  Stability 

a.  Visual  Observations.  Seepage  discharging  near  the 
downstream  toe,  if  uncorrected,  could  lead  to  long-term 
stability  problems.  Trespassing  and  the  resulting  erosion, 
if  not  controlled,  may  lead  to  long-term  stability  problems. 

If  trees  growing  on  the  downstream  slope  and  in  the  area 
immediately  downstream  of  the  dam  should  blow  over  and  pull 
out  their  roots,  or  if  a  tree  dies  or  is  cut  and  its  roots 
rot,  serious  seepage  and  erosion  problems  could  result. 
Deterioration  of  the  concrete  in  the  upstream  facing,  core 
wall,  and  spillway  structure,  if  allowed  to  continue,  will 
impair  the  long-term  structural  stability  of  the  dam. 

Rusting  of  the  spillway  gate  and  gate  slides,  if  not  corrected, 
will  impair  the  structural  stability  and  operability  of  the 
spillway. 


b.  Design  and  Construction  Data.  No  design  or  construc¬ 
tion  data  were  disclosed. 

c.  Operating  Records.  No  operating  records  pertinent  to 
the  structural  stability  of  the  dam  were  disclosed. 

d.  Post-Construction  Changes.  No  records  of  post- 
cons  t  ructIoir'cIianges~were~3TscTosed  . 

e.  Seismic  Stability.  Mountain  Lake  Dam  is  located  in 
Seismic  Zone  1  and  in  accordance  with  the  recommended  Phase  I 
guidelines  does  not  warrant  seismic  analysis. 


SECTION  7 

ASSESSMENT,  RIXOMMENDATIONS/REMEDI AL  MEASURES 


7.1  Dam  Assessment 


a.  Condition.  Mountain  Lake  Dam  is  an  old  dam  of 
undetermined  age  and  in  fair  overall  condition. 

b.  Adequacy  of  Information.  The  information  available 
is  such  that  the  assessment  of  the  dam  must  be  based  primarily 
on  the  results  of  the  visual  inspection.  Debris  which  has 
been  dumped  on  the  contact  between  the  downstream  face  and 
the  left  abutment  makes  it  impossible  to  inspect  that  area 
adequately. 

c.  Urgency.  The  recommendations  made  in  Section  7.2  a. 
and  the  operating  and  maintenance  procedures  in  Section  7.2  c. 
should  be  implemented  by  the  owner  as  prescribed  below. 

d.  Necessity  for  Additional  Data/Evaluation.  The 
information  available  from  the  visual  inspection  is  adequate 
to  identify  the  potential  problems  which  are  listed  in 
Sections  5  and  6.  These  problems  require  the  attention  of 

a  professional  engineer  who  will  have  to  make  additional 
engineering  studies  to  design  or  specify  remedial  measures. 

If  left  unattended,  the  problems  could  lead  to  instability 
of  the  structure.  Because  the  spillway  is  judged  to  be 
seriously  inadequate  further  detailed  hydrologic  and  hydraulic 
analysis  is  required.  Also,  the  contact  between  the  downstream 
slope  and  the  left  abutment  should  be  inspected  after  removal 
of  the  debris. 

Although  it  is  not  the  purpose  of  this  report  to  evaluate 
Wildwood  Lake  Dam,  it  is  clear  that  because  Mountain  Lake 
and  Wildwood  Lake  are  an  interconnected  system,  future 
hydrologic  and  hydraulic  evaluations  and  remedial  measures 
should  address  the  system  and  not  the  structures  individually. 

7 . 2  Recemmendations/Remedial  Measures 


a.  Recommendations .  The  owner  should  retain  the  ser¬ 
vices  of  a  professional  engineer  qualified  in  the  design 
and  construction  of  dams  to  accomplish  the  following: 

(1)  Starting  very  soon,  investigate  the  seepages 
at  the  downstream  toe  and  design  and  implement  appropriate 
remedial  measures. 
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(2)  Starting  very  soon,  specify  and  supervise 
procedures  for  removing  trees,  their  root  systems  and  brush 
from  the  downstream  slope  of  the  dam  and  for  a  distance 
downstream  of  the  toe  of  the  dam. 

(3)  Starting  very  soon,  conduct  additional 
detailed  hydrologic  and  hydraulic  analyses  of  the  Mountain 
and  Wildwood  Lake  watersheds,  reservoirs,  connector  channel, 
dams  and  spillways  to  determine  the  need  for  and  type  of 
mitigating  measures  required  to  provide  for  safe  passage  of 
high  discharges. 

(4)  In  the  near  future,  design  and  implement 
repairs  for  the  deteriorated  concrete  on  the  upstream  face 
of  the  dam  and  in  the  corewall  and  spillway  structure. 

(5)  In  the  near  future,  repair  erosion  on  the 
downstream  slope  of  the  dam  and  provide  appropriate  slope 
protection. 

(6)  In  tlie  near  future,  inspect  the  contact 
between  the  downstream  face  and  the  east  abutment  after  the 
removal  of  debris. 

(7)  In  the  future,  design  and  install  adequate 
means  to  drain  the  reservoir  in  case  of  emergency. 

b.  Operating  and  Maintenance  Procedures.  The  owner 
should : 


(1)  Check  the  condition  of  the  dam  periodically 
and  monitor  the  seepage  until  remedial  measures  are  effected. 
This  should  be  started  very  soon. 

(2)  Control  trespassing  on  the  dam.  This  should 
be  started  soon. 

(3)  Clear  trees  and  brush  on  either  side  of  the 
downstream  channel  for  a  distance  downstream  from  the  dam 

to  allow  for  identification  of  seepage  problems.  This  should 
be  done  soon . 

(4)  Repair  the  rusted  spillway  gate  and  gate  slides. 
The  gate  operating  mechanism  should  be  lubricated  and  periodi¬ 
cally  exercised  to  ensure  continued  operation.  This  should 

be  done  very  soon. 

(5)  Engage  a  professional  engineer  to  make  a 
comprehensive  technical  inspection  of  the  dam  once  every 
two  years.  This  should  be  started  in  the  future. 
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(6)  Establish  a  surveillance  program  for  use 
during  and  immediately  following  periods  of  heavy  rainfall, 
and  also  a  warning  program  to  follow  in  case  of  floodflow 
conditions  or  imminent  dam  failure.  This  should  be  done  in 
the  near  future. 
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CHECKLIST 
VISUAL  INSPECTION 


mountain  lake  dam 


Check  List 
Visual  Inspection 
Phase  1 


VISUAL  EXAMINATION  OF  OBSERVATIONS  REMARKS  OR  RECOMMENDATIONS 


O  2 

SB 

(0  CQ 

9  < 

K 

M  Q 
Of  < 

o  ^ 

Eh 
O  2 

S  U) 

Bia 

s§s 

Ul  U  (A 


•-] 

<  Eh 
Eh  W 
2  U 
O  « 
N  U 
H 

Oi  H 
O  2 
2  Eh 


Q 

2 

< 

< 

U 


o 

Eh 

2 

§ 


2 
Eh  O 
K  M 


1-2 


RIPRAP  FAILURES  No  ripr^.  Provide  appropriate  slope 

protection. 


VISUAL  EXAMINATION  OF  OBSERVATIONS  REMARKS  OR  RECOMMENDATIONS 
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ENGINEERING  DATA 
DESIGN,  CONSTRUCTION,  OPERATION 
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CHECK  LIST 

HYDROLOGIC  AND  HYDRAULIC  DATA 
ENGINEERING  DATA 


DRAINAGE  AREA  CHARACTERISTICS:  1.27  square  miles,  gently  sloping _ 

ELEVATION  TOP  NORMAL  POOL  (STORAGE  CAPACITY)  ;  489.4  ft.  MSL  (881  ac-ft) 
ELEVATION  TOP  FLOOD  CONTROL  POOL  (STORAGE  CAPACITY );  Not  applicable 

ELEVATION  MAXIMUM  DESIGN  POOL:  493.2  ft.  MSL  (PMF) _ 

ELEVATION  TOP  DAM:  492.3  ft.  MSL 


SPILLWAY 

CREST: 

Stoplog  section 

a. 

Elevation 

489.4 

b. 

Type 

Stoplog 

c. 

Width 

3  inches 

d. 

Length 

3.3  feet 

e. 

Location  Spillover 

approximate  center  of  dam 

f. 

Number  and  Type  of 

one  steel  gate  with  threaded  post 

OUTLET  WORKS: 

None 

a. 

Type 

b. 

Location 

c. 

Entrance  Inverts 

d. 

Exit  Inverts 

e. 

Emergency  Draindown  Facilities 

HYDROMETEORLOGICAL  GAGES : 

None 

a. 

Type 

b. 

Location 

c. 

Records 

MAXIMUM  NON-DAMAGING  DISCHARGE:  65  cfs  (top  of  Wildwood  Lake  Dam) 
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APPENDIX  2 

PHOTOGRAPHS 


MOUNTAIN  LAKE  DAM 


17  May  1979 

Downstream  Face  of  Dam  and  Spillway 


17  May  19 


View  Across  Dam  Crest  Lookinq  West 


MOUNTAIN  L-AKF  DA." 


r 


H  May  1979 


View  Downstream  From  Spillway 
At  Center  of  Dam 


1 7  May  1979 


Culvert  Under  Road  Immediately 
Downstream  of  Dam 


MOUNTAIN  LAKE  DAM 
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17  May  1979 

View  of  Reservoir  From  the 
Spillway  Structure 


17  May  1979 


View  of  East  Bank  of  Reservoir 
Looking  Northeast  from  Dam 


MOUNTAIN  LAKE  DAM 


2-4 


Culvert  Across  Channel  Between 
Mountain  Lake  and  Wildwood  Lake 


MOUNTAIN  LAKE  DAM 


2-5 


Gate  Mechanism 


17  May  1979 

Erosion  of  Downstream  Slope  on 
Left  Side  of  Spillway 


17  May  1979 


•Crack  on  Concrete  Pavement  on  Upstreami 
Face  of  Dam,  Between  Spillway  and  East 
Bank 


MOUNTAIN  LAKE  DAM 
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HYDROLOGIC  COMPUTATIONS 
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